Context: Thyrotoxicosis is a common clinical problem, and the most common cause of thyrotoxicosis is Graves' disease and is 4 times more common than the other causes combined. Of late, the number of people incidentally detected to have biochemical thyrotoxicosis is increasing, and most patients are detected during health checkups, pregnancy planning, and surgical fitness. There are no data on the etiology and natural course of such cases and no guidelines for evaluation of such patients. Aims: The aim of this study is to evaluate the cause of thyrotoxicosis in patients incidentally detected to have biochemical thyrotoxicosis and to study the natural course of illness of these patients. Subjects and Methods: All patients who were incidentally detected to have biochemical thyrotoxicosis (during health checkups, pregnancy planning, and surgical fitness) were included and studied. Patients who had symptoms of thyrotoxicosis, or patients in whom thyrotoxicosis was suspected by the treating doctor were excluded from the study. All patients underwent an ultrasound thyroid and thyroid scan, and treatment was decided based on the results. All patients were followed up for a minimum period of 3 months. Results: A total of 57 patients were studied. The average age of the study population was 32.8 years, with male:female ratio of 1:3.3. Of 57 patients, 52 (91%) had subacute thyroiditis as the cause of thyrotoxicosis while Graves' disease was seen in 9%. None had toxic adenoma or toxic multinodular goiter. In the patients with subacute thyroiditis, 47 became euthyroid and 5 became subclinically hypothyroid (Stage b). Conclusions: The majority of patients with incidentally detected thyrotoxicosis had thyroiditis as the cause, which reverted to euthyroid state in most of the cases. Based on the study, it seems prudent to wait and follow up this group of patients rather than start antithyroid drugs, especially if facilities for uptake scan are not available or affordable.
INTRODUCTION
Thyrotoxicois is a common clinical problem and is defined biochemically as low thyroid-stimulating hormone (TSH) in the presence of an elevated T3 or T4 or both. As per the thyroid epidemiological study, the prevalence of thyrotoxicosis is around 2% in India and includes both subclinical and overt thyrotoxicosis. [1] As the awareness about thyroid diseases increases, thyroid function tests are done as part of health checkups or pregnancy planning. A lot of these tests turn out to be abnormal, with a percentage being thyrotoxic, and get referred for further evaluation. The American Thyroid Society (ATS) guidelines recommend a period of waiting before starting treatment for subclinically toxic patients, but there are no clear guidelines on evaluation of incidentally detected thyrotoxicosis. [2] Also, the etiology of incidentally detected thyrotoxicosis and its natural progression is not clear. This study aims to look into the causes and natural progression of incidentally detected thyrotoxicosis.
Incidentally detected thyrotoxicosis-etiology and natural course: A study from Central Kerala
Aims and objectives • To evaluate the cause of thyrotoxicosis in patients incidentally detected to have biochemical thyrotoxicosis • To study the natural course of illness of these patients.
SUBJECTS AND METHODS
All patients who were incidentally detected to have biochemical thyrotoxicosis and referred for evaluation to the Departments of Endocrinology and Medicine of Pushpagiri Institute of Medical Sciences, Thiruvalla, Kerala, were studied. This included patients detected during health checkups, pregnancy planning, preoperative evaluation for a nonthyroidal surgery, etc.
The study period was from February 2014 to January 2015 (1 year).
Inclusion criteria
• Patients with low TSH levels along with elevated T3 or T4 or both were included in the study. 
Exclusion criteria

Study design and procedure
This was a prospective study. All patients referred for evaluation of thyrotoxicosis, who satisfied the inclusion criteria underwent a thyroid uptake scan to look for the cause of thyrotoxicosis. Also an ultrasound thyroid was done in all patients to look for nodules. A diagnosis of Graves' disease was made if the uptake scan showed increased uptake which was homogenous. If ultrasound thyroid showed nodules and if uptake scan showed patchy increase in uptake, the diagnosis of toxic multinodular goiter (MNG) was made. If the uptake was low, the diagnosis of subacute thyroiditis was made. Thyroid peroxidase antibodies (TPO) were estimated in all patients to look for underlying autoimmunity and Hashitoxicosis. Patients received treatment based on the results. All patients were followed up for a minimum period of 3 months. A free T3, free T4, and TSH were repeated at 6 weeks and 3 months to look at the progression of the disease.
RESULTS
A total of 57 patients were studied. There was a significant female predominance, with 44 females (77.1%). The mean age was 32.8 years (range 21-69). Baseline demographic characters are listed in Table 1 . The reason for checking thyroid functions varied, with maximum number of cases picked up from health checkups (45.6%). About 23.6% of cases were found when thyroid functions were evaluated as part of preoperative investigations. Around 5.2% of patients were found to have biochemical thyrotoxicosis during thyroid screening camps [ Table 2 ].
All patients included in this study had significant thyrotoxicosis, with a mean TSH value of 0.06 µIU/mL (0.5-4.70). The mean free T4 value was 2.68 ng/dL (0.8-1.8), and the mean free T3 value was 4.8 pg/mL (2.3-4.2). Forty-one (71.9%) patients had elevated free T3 and free T4, 15 (26.3%) patients had elevated free T4 only, and one patient had isolated elevation of free T3. Anti-TPO was positive in 31.5% of the patients. Thyroid ultrasound was suggestive of thyroiditis in 37 patients (59.6%). Thyroid ultrasound was reported as normal in 5 (8.7%) patients whereas ultrasound was suggestive of MNG in 4 patients (7.1%). A single nodule of more than 1 cm was found in 11 patients (19.2%) [ Table 3 ].
As far as the etiology of thyrotoxicosis was concerned, majority of the patients had a decreased technetium uptake of the thyroid gland suggestive of subacute thyroiditis. Of the 57 patients studied, 52 (91.2%) had subacute thyroiditis. Only 5 patients (8.8%) had increased uptake on the thyroid scan, and all had homogenous uptake suggestive of Graves' disease. None of the patients had hyperfunctioning nodules as the cause of thyrotoxicosis [ Figure 1 ].
Follow-up of patients who were diagnosed to have subacute thyroiditis was done and TFTs were done at 6 weeks and 3 months. Of the 52 patients who were diagnosed to have subacute thyroiditis, thyrotoxicosis resolved in 6 weeks in all patients with free T4 and free T3 normalizing and TSH becoming either normal or high. Nine patients had TSH high at 6-week follow-up, of which 6 had TSH between 4.7 and 10, and 3 had TSH above 10. On repeat follow-up, after 3 months of diagnosis, a total of 5 patients were subclinically hypothyroid. This included 2 from the 6 patients who had high TSH between 4.7 and 10 at 6 weeks, 2 from TSH >10 group, and 1 patient whose TSH was normal at 6 weeks. All patients who had not recovered at 3 months had TSH between 4.7 and 10 [ Table 4 ].
DISCUSSION
Thyrotoxicosis is a common clinical problem in India with an average prevalence of 2% in general population. Of the 2% population with thyrotoxicosis, 1.27% have subclinical thyrotoxicosis and 0.67% have overt thyrotoxicosis. [1] Thyrotoxicosis has a female preponderance and is at least twice as common in females as compared to males. [1, 3] The number of cases of thyroid disorders picked up is increasing, because of increasing awareness about thyroid disorders and due to the inclusion of thyroid function tests in health checkup programs. Thyroid disorders are also picked up when thyroid functions estimated as part of prepregnancy screening and presurgical evaluation for nonthyroidal surgery. Many times, thyrotoxicosis gets diagnosed based on lab tests, with patients having no signs or symptoms suggestive of thyrotoxicosis or with no clinical clue to the cause of thyrotoxicosis. Even though the ATS/American Association of Clinical Endocrinology guidelines mention that it would be prudent to wait for 3-6 months before starting treatment for subclinical hyperthyroidism, the guideline does not mention how to specifically evaluate and follow up incidentally detected thyrotoxicosis and mentions the same protocol for incidentally detected thyrotoxicosis and symptomatic thyrotoxicosis. Also, there are no data on the etiology of this kind of thyrotoxicosis. This study looks into this particular subset of thyrotoxic patients.
Thyroid diseases, especially hyperthyroidism, have a definite female preponderance, [4] and our study also had a predominant female population. However, this may also be contributed by the fact that a lot of cases were picked up during pregnancy planning, and also female health checkups routinely include thyroid function tests. Our study population was predominantly young, partly because of the same selection bias. Most of the patients with thyrotoxicosis had a predominantly free T4 elevation than free 3, which probably relates to the higher incidence of subacute thyroiditis in the study group and may be due to the release of stored T4 from the thyroid. [5] The prevalence of nodules in this study (20%) (based on ultrasound) was slightly lesser than what is described in Indian literature but comparable to the western population and probably reflects the iodination status in Kerala. [6] [7] [8] The most striking result of this study is the astoundingly high incidence of subacute thyroiditis as the cause of thyrotoxicosis. All studies looking into the etiology of thyrotoxicosis have found that Graves' disease is the most common cause of hyperthyroidism, with the incidence of toxic MNGs and adenomas increasing as the age advances. [9, 10] The incidence of painless thyroiditis as the cause of thyrotoxicosis is less, with the previously published data showing 10% of thyrotoxicosis due to painless thyroiditis. [11] However, our study has shown that the majority of the patients who had incidentally detected thyrotoxicosis had painless thyroiditis as the cause, and it amounted to a total of 90% of the study population. Such a high incidence of thyroiditis has not been reported in literature till date. Whether this phenomenon is restricted to our geographic area alone needs to be seen even though most of the nuclear medicine centers in Kerala are reporting relatively high incidences of subacute thyroiditis. [12] As far as the follow-up of these patients with subacute thyroiditis was concerned, majority of the patients revert back to euthyroid status while a small group remaining subclinically hypothyroid.
CONCLUSIONS
A majority of patients with incidentally detected thyrotoxicosis have subacute thyroiditis as the cause, which reverted to euthyroid state in most of the cases. Based on the study, it seems prudent to wait and follow up patients incidentally detected to have thyrotoxicosis rather than start antithyroid drugs, especially if facilities for uptake scan are not available or affordable.
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